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DETAILED ACTION 

1 . This application has been examined. 

2. Claims 1-20 have been examined and rejected. 

Specification 

3. The disclosure is objected to because of the following informalities. Appropriate correction is 
required. 

4. Page 8, paragraph 0048: 2-50% should read 2 or 50%. 

5. Page 9, paragraph 0052: "150 routing chip" should read "1 50 routing chips". 

6. Page 21, paragraph 0111 appears to be cited directly from MPEP. It is not necessary to include 
this paragraph in the specification and it is suggested that it be removed. 

Claim Objections 

7. Claims 5, 18 and 20 are objected to because of the following informalities. Appropriate 
correction is required. 

8. Claims 5 and 20 contain references to variables P and L, but do not recite a definition for these 
variables. It is suggested that a phrase explaining the use of these variables be included in the claims. 

9. Claim 18 recites two limitations beginning with "first column routing means" that appear to be 
identical. One of the limitations should be removed from the claim. 

Claim Interpretation 

10. Claims 1-20 are directed to "column routing chips" and "diagonal routing chips". According to 
the specification (page 8) 5 column routing chips connect to the same pin on each logic chip and are able 
to only connect together the same pin on different logic chips. Diagonal routing chips connect to different 
pins on each logic chip (page 8). Butts et al (Butts et al, U.S. Patent Number 5,448,496), herein referred 
to as Butts, teaches full and partial crossbar interconnects which encompass both column and diagonal 
routing chips. Butts A (Butts et al, U.S. Patent Number 5,448,496 all sections exclusive of Sections 
1.2.2.1 and 1.2.2,2 and related figures), herein referred to as Butts A, explicitly teaches column routing 
chips in partial crossbar interconnect where the pins of each crossbar chip connects to the same two pins 
of each logic chip (Figure 7 and description). Butts B (Butts et al, U.S. Patent Number 5,448,496 
Sections 1.2.2.1 and 1.2.2.2 and related figures), herein referred to as Butts B, expressly teaches the 
functionality of diagonal routing chips by full crossbar interconnect where one crossbar chip 
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interconnects one logic chip pin to as many other logic chip pins as the crossbar chip has pins (column 
14, lines 48-51, Figure 4 and description), and wherein all possible connections are enabled (column 
14, lines 27-29). Since the functionality of diagonal routing chips as defined are taught by this teaching 
and the functionality of column routing chips is also taught as defined, it is concluded that the teachings in 
Butts B encompass both diagonal routing chips as well as column routing chips. 

11. Claims 1-20 recite the word "coupled". It is noted that "coupled" is defined as "to link together, 
connect" (The American Heritage College Dictionary, page 327). Further, it is noted that the claims do 
not specify that the routing chips are directly coupled to all logic chips. Butts B teaches full crossbar 
interconnect wherein any pin can be connected to any other pin without restriction (column 14, lines 27- 
29) and gives Figure 4 as an example. In this figure, it is seen that the crossbar chips that perform the 
routing functions are connected to one another and are connected to each logic chip to enable any pin to 
be connected to any pin on any other chip. Therefore, it is concluded that since one crossbar chip can be 
connected to another in order to connect a pin of one logic chip to a different pin of another logic chip, 
that each routing chip is coupled, or linked, to each logic chip whether it be through other routing chips or 
directly. The claims were further interpreted as such. 

Claim Rejections - 35 USC§ 112 

12. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

13. Claim 20 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. The 
last three lines of the claim contain grammatical errors that render the claim vague and indefinite. 



14. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Butts A in further 
view of Butts B. 

15. As to Claim 1, Butts A teaches a plurality of logic chips with programmable logic gates for 
programming to emulate a target design for emulation (column 1, lines 20-29), logic pins on each of the 
logic chips for connecting signals in the target design connecting to programmable logic gates in different 



Claim Rejections - 35 USC § 103 
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logic chips (Figure 3 and column 13, lines 47-53), a row of column routing chips where the each logic 
pin in the first group is connected to a single column routing chip (Figure 7 and description). 

16. Butts A does not expressly teach a sub-row of diagonal routing chips and a second group of logic 
pins, each logic pin in the second group coupled to a column routing chip and to a diagonal routing chip. 

17. Butts B teaches full crossbar interconnect wherein one crossbar chip is used to interconnect one 
logic chip withal many other logic chip pins as the crossbar chip has pins (column 14, lines 48-51). 
Figure 4 shows an example of how every pin on every logic chip can be connected to any pin on any 
other logic chip and that the routing chips have routing pins coupled to a subset of the logic pins of the 
logic chips. This teaching encompasses the functionality set forth in diagonal routing chips as claimed. 
Further, Butts B teaches each logic pin is coupled, or linked to a column routing chip and a diagonal 
routing chip (Figure 4 and description) where it is shown in the left-most column of crossbar chips, for 
example, that pin H of chip 4 is connected not only to pin H of chips 1,2 and 3, but also to all the other 
pins of chips 1, 2 and 3. 

18. As to Claims 2 and 3, Butts A teaches routing pins disabled in the column routing chip when a 
connected logic pin is used for a connection by a diagonal logic chip (column 10, lines 39-42) wherein 
one driver is active and all the others are inactive by presenting high impedance to the net. As to routing 
pins disabled in the diagonal routing chip when a connected logic pin is used for connection by a column 
routing chip, it is noted that the teaching wherein one driver is active and all the others are inactive by 
presenting high impedance to the net (column 10, lines 39-42) would also apply to diagonal routing 
chips. 

19. As to Claim 4, Butts A teaches each logic chip comprises four sets of logic pins (Figure 2 and 
column 12, lines 8-11), wherein each column routing chip connects to only one of the sets of the logic 
pins and connecting to the same set of the logic pins of each of the logic chips (column 16, lines 14-19). 

20. Butts A does not expressly teach diagonal routing chip connects to a different set of the logic 
pins for different logic chips. 

21 . Butts B teaches each diagonal routing chip connects to a different set of the logic pins for 
different logic chips (Figure 4 and description). 

22. As to Claim 5, Butts A teaches the logic pins divided into P sets of the logic pins wherein P is a 
number of column routing chips (column 16, lines 19-20). 

23. As to Claim 6, Butts A teaches each column routing chip connects to all logic chips (Figure 7). 

24. As to Claims 7 and 8, Butts A teaches connections between the logic chips represented by a 
routing table having rows and columns (Figure 8a, wherein the rows and columns are simply 
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inverted), wherein each of the column routing chips is for making connections within a single column in 
the routing table (Figure 8a and description). 

25. Butts A does not expressly teach connections made by diagonal routing chips fall along diagonal 
lines in the routing table, each diagonal line spanning at least two columns and two rows of the routing 
table or each of the diagonal routing chips for making connections spanning several columns of the 
routing table. 

26. Butts B teaches connections made by diagonal routing chips fall along diagonal lines in the 
routing table, each diagonal line spanning at least two columns and two rows of the routing table (Figure 
8b). As to diagonal chips making connections spanning several columns of the routing table, it is noted 
that Figure 8b is illustrative of a full crossbar which is three pins wide making connections where there 
are three logic chips, three sets of pins and four nets and that the table would be expanded accordingly to 
make connections spanning several columns if there were four or more logic chips with four or more pins 
each and five or more nets was illustrated in the example instead. 

27. As to Claim 9, Butts A does not expressly teach each diagonal routing chip coupled to all logic 
chips wherein each diagonal routing chip is coupled to all sets of the logic pins whereby the diagonal 
routing chips fall on diagonal lines that span all columns in the routing table. 

28. Butts B teaches each diagonal routing chip coupled to all the logic chips wherein each diagonal 
routing chip is coupled to all sets of the logic chips and all sets of logic pins (Figure 4). As to diagonal 
routing chips fall on diagonal lines that span all columns in the routing table, since Butts B teaches that 
the crossbar interconnection architecture can connect any pin with any other pin or pins (column 14, lines 
27-29), it is concluded that if a routing table was made for each possible interconnect in a system showing 
the routing chips used to make each connection, the routing chips would fall on diagonal lines that span 
all the columns in the routing table. 

29. As to Claim 10, Butts A does not expressly teach each diagonal routing chip coupled to all logic 
chips wherein each diagonal routing chip is coupled to less than all sets of the logic pins whereby the 
diagonal routing chips fall on diagonal lines that span fewer than all columns in the routing table. 

30. Butts B teaches each diagonal routing chip is coupled to all logic chips (Figure 5), wherein each 
diagonal routing chip is coupled to less than all sets of the logic pins (Figure 5 wherein each crossbar 
chip is connected to four out of eight logic chip pins). As to the diagonal routing chips fall on diagonal 
lines that span fewer than all columns in the routing table, it is concluded that if a routing table was made 
for each possible connection in Figure 5 showing the routing chips used to make each connection, that 
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the routing chips would span fewer than all columns in the routing table since each routing chip is linked 
to half the pins of the logic chip. 

31. As to Claims 11-13, it would have been obvious to one of ordinary skill in the art that since the 
teachings in Butts A fail to make all possible connections (column 16, lines 26-30) and the teachings in 
Butts B make every possible connection (column 14, lines 27-29), that the addition of any number of 
routing chips to Butts A would further improve the connectivity possibilities with each addition of 
routing chips, moving the connectivity possibilities towards those described in Butts B. 

32. As to Claim 14, Butts A teaches each logic chip comprises a first number of logic pins wherein 
each routing chip also comprises the first number of logic pins (Figure 7). 

33. As to Claim 15, Butts A does not expressly teach routing pins of the column routing chips 
coupled to all the logic pins including the second group of logic pins wherein each logic pin in the second 
group is coupled both to a routing pin of a column routing chip and a routing pin of a diagonal routing 
chip. 

34. Butts B teaches each logic pin is coupled, or linked, to a column routing chip and a diagonal 
routing chip (Figure 4 and description) where it is shown in the left-most column of crossbar chips, for 
example, that pin H of chip 4 is connected not only to pin H of chips 1,2 and 3, but also to all the other 
pins of chips 1, 2 and 3. 

35. As to Claim 16, Butts A teaches the logic chips and the routing chips are field-programmable 
gate array chips (column 7, lines 62-65, column 8, lines 18-19 and column 13, lines 25-31). 

36. As to Claim 17, Butts A teaches the logic chips and routing chips are re-programmable (column 
7, lines 52-55). 

37. As to Claim 18, Butts A teaches a first, second, third and forth logic chip means for emulating 
logic chips of a target design for emulation (Figure 7, logic chips 1-4) the first, second, third and forth 
logic chip means having first, second, third and forth pin means for externally connecting logic gates 
(Figure 7, "4 subsets of pins"), first, second, third and forth column routing chip means, having pin 
means for forming programmable connections among the first pin means of the logic chips, the second 
pin means of the logic chips, the third pin means on the logic chips and the forth pin means of the logic 
chips (Figure 7, crossbar chips 1-4). 

38. Butts A does not expressly teach first and second diagonal routing chip means having pin means 
for coupling to the first, second, third and forth pin means of the first, second, third and forth logic chip 
means for forming programmable connections among the fourth, third, second and first pin means of the 
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first, second, third and forth logic chip means, whereby emulated logic gates of the first, second, third and 
forth logic chip means are programmably connected by column and diagonal routing chip means. 

39. Butts B teaches first and second diagonal routing chip means having pin means for coupling to 
the first, second, third and forth pin means of the first, second, third and forth logic chip means (Figure 4) 
for forming programmable connections among the fourth, third, second and first pin means of the first, 
second, third and forth logic chip means, whereby emulated logic gates of the first, second, third and forth 
logic chip means are programmably connected by column and diagonal routing chip means (Figure 4). 

40. As to Claim 19, Butts A teaches first, second, third and forth pin means comprising one or more 
signal paths (column 17, lines 4-9). 

41. As to Claim 20, Butts A teaches a plurality of L field-programmable gate array logic chips 
(column 7, lines 2-65 and column 8, lines 17-18), each logic chip for emulating logic gates (column 7, 
lines 48-51), each logic chip having signal pins for externally connecting to other logic chips (column 11, 
lines 54-57), wherein the signal pins comprise P pin sets (column 12, lines 15-16), a plurality of P 
column routing chips (Figure 7), wherein L and P are integers greater than one (Figure 7). 

42. Butts A fails to teach a plurality of P/2 diagonal routing chips, each diagonal routing chip 
coupled to FPGA logic chips. 

43. Butts B teaches a plurality of diagonal routing chips, each diagonal routing chip coupled to 
FPGA logic chips (Figure 4). As to P/2 diagonal routing chips, it would have been obvious to one of 
ordinary skill in the art that since the teachings in Butts A fail to make all possible connections (column 
16, lines 26-30) and the teachings in Butts B make every possible connection (column 14, lines 27-29), 
that the addition of any number of routing chips to Butts A would further improve the connectivity 
possibilities with each addition of routing chips, moving the connectivity possibilities towards those 
described in Butts B. Therefore, the addition of P/2 diagonal routing chips is determined to be just one 
implementation of the functionality taught in Butts B and an improvement on Butts A. 

44. It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the partial crossbar as taught in Butts A with the functionality of diagonal crossbar chips as 
taught in Butts B since it is taught in Butts A that an interconnection from one subset of pins on one logic 
chip to a different subset of pins on another logic chip is not enabled in the partial crossbar interconnect 
(column 16, lines 26-30) and the functionality of diagonal crossbar chips as taught in Butts B would 
enable these connections. 
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Conclusion 

45. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Mary C. Hogan whose telephone number is 703-305-7838. The examiner can normally be 
reached on 7:30AM-5PM Monday-Friday. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Kevin Teska can be reached on 703-305-9704. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / 



Mary C. Hogan 
Assistant Examiner 
Art Unit 2123 



